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Abstract: 

PROBLEM TO BE SOLVED: To manufacture a semiconductor device easily with good 
controllability which can be easily operated by a single power source and has an excellent 
distortion property, high power efficiency, and improved performance. SOLUTION: A second 
barrier layer 22 made of AlGaAs, a channel layer 23 made of undoped InGaAs, a first barrier 
layer 24 made of AlGaAs, and a surface layer 25 made of GaAs, are laminated in sequence on a 
substrate 1 1. In response to a gate electrode 15, a p-type layer 26a made of p-type AlGaAs is 
buried in the first barrier layer 24, and a p-type contact layer 26b made of p-type GaAs is buried 
in the surface layer 25. The p-type layer 26a can increase a built-in voltage. The p-type contact 
layer 26b can reduce the contact resistance with the gate electrode 1 5 and prevent the oxidation 
of the p-type layer 26a. COPYRIGHT: (C)2000,JPO 
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[4#i?ff*roffiffl] 

tffiEy— xmmtmm h°i^(>>mfeb<Dm<Dmmm&x 
[ff*>S2] HfrfE^-r^/^tt. wvi?^^*3«tTjt^ 

sit £#m t -r 1 H.m<o*mftm*. 

[§f*Jl3] tfflB^-y^/Wgtt, I I I ®OTSf?fC*Stt 20 

J: 9 5 i i fc ■*-*!»#« 1 fH««^i»{*:5g^ 0 

[|f*JS4] B9SS^^^/WSroj?$IL 5nmJii_k2 

5 ] mfiEig 1 mmmmvm 1 wis^MMii 

mmm-z. ^mixio i8 cm- 3 «±tfo5ri^ 
t -T 5 If** 1 is© © *n*«*f „ 

[1***6] tuK*l*«M^tt, -YVv^A, T/W 30 

t>ro4>ft< £ t> m<z>vi£5u3if iS^tr 1 1 i-vMib 
&to*m#X. 945it £4$® t -T 3lf ** 1 IE»»¥ 

[If** 7] hubE*1*«M=^^^ hSf*. I I I 

[if**s] sfnE* 1 mmm^wmtm^, mm, ** 

1 ironl^tis r t £ -r-sw ** 1 left 
[if** 9] Hli, !KrlS^+*A'Ji4:lWrlEIBl3**S! 
»?n;*j*iJ:tW2:v>^> K=¥-r vT'^-fZ^M-WZ. K> ft 

iif**io] tine* 1 <z>p*sjett. /vfjA, r 50 



/u$ = £A:f3«fcu s #y VJ*frbt!:Z>m<r>o t><D'J>t£< t 
5*>tfv>ft< t lSwv^TE^i^'S-tf i i i -vi£ 

WL^^mw- i 5 45it t-rst* ** 9 ie«© 

[lf**l 1] HUfES? 1 OMtSJett, I I IJ^TC^fi 
*5(t5r^$ = ^ACO|a^Jt^0. 2 5B(T©AlGa 
A s S£J: 5 ftSC ££#jifc£i-5lf**91E«ro^ijit 

e>*u 9 ft33?ffig£r#;i 

t -T3 if ** 9 IE® <r>*mwm=}-o 

Iff** 1 3 ] ffifBlB 1 *«®Jl«St|IE* 1 <OP*H^ 

»c#ur»*a*nr*so, mnESSiiiitmffi k 
-rsw ** 1 2 mmn^mf^m^ 

Iff** 1 4 1 iflfE^ffiSttS 2 *mS^*ife£^tp 

[i*Sl 5] f(rGSSJ|0$B'2i««S!Tffi«SAM: 
l x 1 o 18 c m- 3 «±T-fe5 r i ^ Wi tSif^JS l 
4fE«ro^^3S^„ 

[f»**16] HtTlE^SJlii, flWEy-*«B4:flME 

tyr^ftLt^sr i-S:#85:i-t-3f***i 415 

[if**17] itufE^ffijf <DJ¥£te3 5 nm^TT-fc 
4: 1 3fE*cD^«:|g^ 0 

mm l ajmsg i »K ICR (t e>sa^ r i t i" 3 If 

[If** i 9 J ffjfe^ffigfi, 7M«M#B 2X10 
17 cm-3 y.TX'&ZZb£Wmb-1r2,m*mi 8|E«<D 

l»#*2 0] IC, 

itfiE y — ^. t Mis^ -v ^/w-e t © m^mum i<om 
mmiz.tti&vxntfbti. mmy-^mmtmu^-^^- 
i^m t *m%.tb^W;m.-rz>ittb(Dv—*m t , 
r <d y m b mjfE y - ^. b <Dfa \c mmmmm i-*t 

jSL-ctS:ij-fenfcy-^='^^^ 

me k u-f >m.mbwsm^-^^^m t <omz.mmm 1 <o 

:oKWV|i fllS K t ic HtifE^® Jf 

iif**2i] mtzy—*m, mmy-*=>^? ? b 
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[11*922] mw.y-xm&xvmfth'W'O'm 
nwiasnfcr. k*w&k-rz>m#m2 oe«ko^i»# 

^^f-o 10 

[»M2 4] StrfEmi<o^g±3j;t^tfrlEm2oK 

litis *«4&»flE;8* 2 X 1 0 17 c m- 3 £AT<©i*J60L* 

[|f^26] SfilE^2CDP*ligfi I I I -vij^{b-& 
fe¥##ffc5A lGaAsgrai^iSri «r#*£ 
i-5l»*^2 31E«<0¥##*H% 

fiftl©? *>i«rfEy— BWBKU'V'mffiteJ; 

n m£iT©llf«j4ftffiT-$)5r fc -TSUI* 
* 1 

# x <o & 5 ^ -v £ji^-r 5 xs t , 

K=¥-v y^t LSI 1 MmM^W^^tiW, 1 

y- bw^mizMfcLxmimmmmty- hwmk<on 
>m7/?rfui mw.m*i&i\foz^tfm 1 

mmm^mimm.m*mvi)Z*:ti?i%m*.-fz^ k*m x 



3 0] JB l «mS!7M4to t U-CffiiB*lt«cfe 

^i-SXg^trr t «:<K?«i:i-5BI*« 2 8 15«w¥ 
*t«9tc, ¥*#J:9fc5*EJi«:JI*J*-*-5xe&£trr. 
[fU*«3 3] JEK, 

y — x t ^ m> ® k <r> ffl I c y — x mfe k f- \ 
k. 

[it*3S3 4] y-^ji, jRKoNtaiJi, 

S*3±t5 KM ^g<D#^^^«E(^|^— III: J; 9 
«S!^tt«iSr*Ai-5 r k ic£ V % l mmm® *Wi l © 

wmm^mftT&^x-terfL-tZikm^ 

m, %M®, IiilSay^^hSfcitfKMva 
Sr»^Lfc»*,, w©**#JB«>— ffi^|gl*«af^*ft 

m&mA-tz-kicxvmimmm^^?? bmzmm 
m^mnb&/ux^m-r?>zk^^m.k-i-^m^m3 31s 

1 1 f HfflftSriA LT*»fti L t W ^ , 

5t*i:. y— ^.=>>-^^ hg, ^EJS, ^i2»^;SJ=> 
*CW-xetw J: 9 g 1 2Sm^^M^5r*ALr^*tf 

^mm*mx^%z.k\z.£.v)%\m-mm^^z $ bm& 

[ii#Jg3 6] ^2agimS^^?ra|Ai-?)r tfcj: 
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[»*S3 7] y—^B, y— ^av** hS, h> 

5 d t t -+ zm&m 3 3 GMG>¥m#m*<om» 
[»M3 8] y-^mut ^•B^omicy 10 

IgcmtTKt^tt, iulB*l«mS;iJ:9 20 

ffiriB¥3M**^tt\ stria y— *«Sit(riB K^>f vftffi 
■?afp^j*3 i twt > K^f -v * u* i 

«»«r*if* 1 Sll^J: 9*5*1 ^SMii £ , 

*s^3*jsuTKJtbtL, m>a*i*mffl«J:9t*# 

*m^-Si?n*>*5 J: uqfei ^ v K^* L* l 31® 

M^mVs&ttm l **S^#*J: 9*5*1 ilS^ 
Mi 

[0 0 0 1] 

-y t m tc y — v mm^rs x xf*tm# ± 9 * 5 ?• * 
[0002] 

[tSS^Sf] PHS (Personal Handiphone System) 
fc5V>f^PDC (Personal Digital Cellular ) t£i?(D 



u 5 i9i^v^m^^p^^^'r5w < t 

£ij&S«KS*;h/C^3 0 SjScDC DMA (Code 

Division Multiple Access ) £>5lMiW- C DMA 
(Wideband Code Division Multiple Access) * if Oil 

ft FnW<£>[p]±S:l35 r. t^s-c^ SfcfLV^S^/u&lftii 

[0 0 0 3] ^oT, *6lfcj*«»*ffl©^l7- h 5 
^fc^Tttu fS^^Sb^14tl{CffinT^5C 

i£5r fc*s-etix«. ^miSfcitfCOSi^^ pj^i: *5 
fcttT**<. KK^yWSi45i^5^y 
2/ hk£C5 0 

[0 0 0 4] S4> roj;5 4^!7-r>yffiiLt$ 

^ ( J F E T ; Junction Field Effect Transisto 
r) , y hltffa* h7>^^ 

(ME S F E T ; Metal -Semiconductor Field Effect T 
ransistor ) <t p ^l^af h 7 > ^ 

(HFET ; Heteroj unction Field Effect Transisto 
r) fejfftSfcS. 

[0 0 0 5] 

^FETTIl f&^tttmc^V WV^**#JP3a* 

(jhfet) mmh-tz^tfr^JtbtiZ) (¥tm 

¥9- 2 4 9 2 1 7 ^«#fiB) o 

[0 0 0 6] Ell 5(::<Z)J HFET(7)-WJ^ 
-*% :^)JHFETIt WIOTMGaAsi^) 
1 1 C0±l^5/7 7i2 2 1 ^LTA 1 G 
a AsjSS«t 9*5*2<D»c|gJi2 2 2, I nGa As 
5 45ft^l2 2 3^J:t/A 1 Ga A s ^tfs 

OPf ^® 2 2 4Cp S^^^^S«t-^t^A 1 G a A 
sSfact 9*5pMS2 2 6 ^aftiiSttfcfflfitt Six 
TV>5 0 pIS 2 2 6 0i(:|j:^ hl@2 1 5^R*t 
P^iX, *1 COPt^® 2 2 4CD±lCte^- hl®2 15^ 
rflt-^tP t PtCG a A s ±948*+y^i2 2 9^^ 
fCy-^iS2 1 3^o<tI> + KM >HI2 1 4 3ftS^-tL 
^*Lt£tt£>*LT^5 0 y-^li2 13, KW>«ffi 
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[000 7] :OJHFETIl 0Ox.fi, SS2 1 1 CO 
^5/77*2 2 1, $2^112 2 2, ^-V^ 
^■2 2 3, ^l^Pf|gil2 2 4^J:^ar^>y^|i2 2 
9*«&J»iLfc<&*>* y-Hi2 15 0««f)l* 

loo 0 8J r<^)J;5^jHFETicj;Wl y-M 10 
i2 1 SfcSWSL-C plS2 2 6 £r»ttT^5<E>-tN 

^Kyt£Etf**<, y-h«S2i5|:*t4iEt 

*3«fct*p5!S2 2 e^v^K^t^^tf^A 1 
Ga As»*^J:0*tbJeix«|j«UTV^S<Z)-e. h 
•EEVgSrflJAtfl. 2VJ^±MLtt > 
2 2 3^6Jtfc^- Mg2 1 5*rtioPW«:H-»*jl5 

[0 0 0 9] r^JHFETCiilll P SJl2 

2 6 4r^l£>RSJi2 2 4I^LTlfc^T*V>5C0 

[0 0 10] IC, ^(7) J HFETCJ:ti(l ^^r^JV 30 
12 2 3 ^11 CORE ^Jf 2 2 4 ^ 0!>e3IW*O5Fit«* 
«SE««ti*;<i-Sr.i:dS-e#5i:# 

jE«JES:HlJPi-5r £ h • y — *IB 

ItCg s*5±tWB51=a>'# r ^*>'^Gm©aE»36sy— 

[0011] rco j HFETtcj:Wi«e3feo 

BaH^SrWft-TSr tds-e#5„ La»U COJHFE 
Ttt, KJtOBR^, Il^)Bll2 2 4(0±(cMLfc 40 
^t^|2 2 9 Sr^~ h®®2 1 5«f^g«C 
»JCLT»«W^I»*U Jgl ^PfigJl 2 2 4£rigtti£ 

[0 0 12] £1\ GaAs±945^^ 
!2 2 9 i:AlGaAs ffiiiJ; «9 i^H<D|$IS2 2 
4 ^iltR^^^tt:^ 1 0 0SX±k1rZ>^ kte~*im 

2 3 i 0lB0E(iS:a5v^«-c«l«li-S r (ir tt*it?tt so 



[0 0 13] I2C, ^^12 2 9(D-a5^[^*-r 
Z>^b\z£*)*^ y7m2 2 9^)fSi: pli2 2 60 

^*3^T^»*i6S^i:^<4So «21 
<45 0 

[0014] H (DK^S 2 2 4 £ A 1 G a A 

sSI!iU:±9«/£LTl^50-C, g£l69K^J!2 2 4<D 

[0015] g4(C, pI!2 2 6SrAlGaAsSfi 
.lC±9«/*LT^S0>-(\ «x.tf, Ga A s te±0«jG8 
-r5^[Cit-<Ty- MS2 1 5i:«gto^J 

»£\ GaAs J:HA1 GaAs V T 

.tft^fi<45ri, fcit/GaAsiHAlGaA 

[0 0 161 4*5, ^ixfe^5*,JB3*5J:W*4oraH 
*tt, Sl^iili3«J:r;pSiKaAs(; 
«fc >9 -ttt-Pix«*-fs J: 5 fc**triafc#-J- 5 r £ as-e* 

M?9-2 4 9 2 1 . ^<5DJ: 9 

Ci^tSt, pIlSrAlGaAs»fii:J:9*fillt 

[0 0 17] *«Wttd^SraH«^«*T4SiX*:t> 

<or% s 5 r t a* 

5frT5 Si: ^<7>ttf££ft_k£-£:£ C i 

# -e # 5 X Xf* 0«3»* ft4 b * ft Sr 

ffl v > fc*;fc*il«»*3 ± VftttiittKB STftflfrf 

[0 0 18] 

[««i«r»ft'r*fc»0#«] 

ft^st^- h«ffit^ra^y— hiicsEit 

K=¥-Y >/ Lfg 1 «mS^M^^^tp^ 1 « 

«ffl*MM*j: sfcssgi mmmmk, z<Dmimmmm 
k?- hmmk&m^v- hfiicmLtRit?)^ 

-y urn i »«s^jK«isr-&tf* i mmm^m 
[0019] **w^j:s*af**^-tf!)»it*ffitt, y 
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Wtofr&ts9i i w*3HM*flE.k ?> fcsjB i mmmm&m 

-HSt©SC« IBi *SMJf J; 9 fc*t*«^-&?n 
#trSBi*«Si^**J;9*S|ISii»«S!=v^^ hS 10 
[0 0 2 0] *»W^±5«**B««*sj;Ot*li»iSft* 

jx LIB 1 Sr^tf SB 1 4 

[0021] iwgwfcis^Mfrsrf-erau h*s 
x-it. mimnmmtmz. zomimmmmtr-h 

# IS it P> V > 3 CO T% * # tVP h ^mffi h ti 

bf- vwmb<r>mmmt>hz<te<>-<:\<^. 
[0022] *mwic£z > ¥m&m : i-<ommjjfeX'iz. 

y—^mUb V\"<i>'mMb<7>fR<nnMM&b LTfi 

LIS 1 *Sl!i^*iE4&i£^irlB 1 W«a!*W¥J: 9*5 
*l#mS!»asjt5fiE3*LS. Mir, y- I>«I(c*fj&L 40 

IB l i**S!**fi*«r#tfJS l »lS¥i^J: 9 fc<5 JS l 
[0 0 2 3] *«91£J:&ttAJ*««&j:tm«tiiflrK 
[0 0 2 4] 

xmmz&m^xwmizwiwtz* **s, tiTconigco 

«1tSi::*5l^TMu JBl*tt£4*p9L I2«tl^nl so 



10 

w*3!**bw::» P gu^jgwi fiiB i iti^s 

[0 0 2 5] (Hi COHJfecO^IK) 12 1 14, **9§0>JS 

5„ lOtl^fli, ^mm&CDMfe&G a 

As i9/j;5SSl ico— Stci^^ixfc I I i-vi 
<b****#± 2 0*fl|;tT^5. rco 

2 o comm 1 1 t jxatflyroasstei*, tmm 1 

2ir*l:> roftftRi 2 »=«!■] LT»riE*ix*:BP l 
2 a, 1 2 bSr^Lty- xWMl SiJiWFM V® 

5„ y-^Sil 3 t KW VSffil 4 t©ISI©¥iff 

12 o<og?Ei-«\ t&mmi 2{zj&f8.£tiizma 1 2 c 

[0 0 2 6] ^ttS 2 0 (4, 0tJx.fi, StS 1 1 C0ffl!|j5> 
e>Wt=«Jl*nfc^3'7rJl2 1, IB 2 coPtltJi 2 2 , 
^H2 3, H5lWl««Jl2 4*iJ:Ut*iBJi2 5Sr 
f ttv^„ ^•>7rl2llt 0Jx.fi, WS*[B)COJi: 
$ OUT. *^J5^tS9) ^ 5 0 0 nmT-fc9. 
%9 4r jit 11 W f - (4 SsjJP L <C V ^undope - G a A s (undope - 

L) i:±5i)iHSftrv^. 
[0 0 2 7] SB2WRt^S2 2(4, 0Jxfi, 
nmtf>iSMg#t1igJ&2 2ai, J¥£ 3 nmCO^r^r U 
mt$.2 2bi, ff^ 2 nmCOi§®5tM^2 2 c t^y^;y 
7r!21 co{ffl^P>Mi^ag$ttfc«3tSr*LT*5 9, 
ft^i2 3 4:9 fc/h$*«^fq^Jt5 4:VJESv^>' 
K¥ty^tt5I I I-VM^WWiat)l 
BSiSiitv^. ^(Oi9l:fy^l2 3ini-fI 
fP^jSr/h$<i-5cof4. f + 3^dr-Y U7T*fe 

5m- : ?-S:KCjiib5fc*t , fc9, ft^H23iH 
;<>b*3cvvy$:)£;<irZ><Dte. »^ft^i2 3 
ic^D^fcSdf-^ U7iS/i5H y TC0jE?Las|B2C0 

(4, |B2C0P$fg^2 2f4A 1 GaAs»ft4iftJ:9i 

^sns^t^ffiu^ **3, — t*(4, i i imjt 

^{^*3ftST/U$ = l7A (A 1 ) COlifiKJt/i 5 0 . 2 3CO 
A 1 0.23 G a o.77 AsiSfi^«t9«^^HTV^ 0 
[0 0 2 8] |B2<OPgHJi2 2fi*J»t5iiSfit»i^2 2 

a , 2 2 c (4. *i&®mm&i&< mt&#i<om%LX'ib 9 , 

a, 2 2 C CO?Fi^!teiSaE<4, 2X10"cm" J 
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L<ttTLTLi5^6-Cj)5 B *2<^»Ii2 2i:i3 
x i o 18 cm- 3 «±-&tfffi«-efc 9 , 

It nl^tlW* (Si) ^1. 2X10 12 

cm- 2 a*as»ps*trv^s 0 

[0 0 2 9] ^-Y^/US 2 3 ft. y-^fffil 3 t KU 
2fe±WJBico|WJi2 4 J:0 t>***«^*ft**5j: 10 

1 i-vSMWifttttH I 1 

iSTfcS^f^^ (In) *5j;t«fy*A (Ga) 

fc* (As) i:4:*tftOAS*>S. ::m «x.H 

1 1 i^7c*^^ft^^^^i?A^m^:it^o. 20^ 

jffi^SriRSPL^V^undope— I no. 2 G a 0.8 A s jgfifc 

fi, M2C0H£ffiJi2 2(D*^ y rtt#&««2 2 b*5«fctf 20 
*a-r**l©l»M2 40^r^ yTMIS2 4b^ 

[0 0 3 0] *>&*f^ ^-^/Wl 23§rl nGaAs 
ffiSKJ: OWrt-t-SW-fr^tt, I I I«7n*fc:*3M-5>r 

^fV^A (Dfifift It ^ jft v > fa if «^3Rfp^ ^ ^ £ < ,<is 

l«±ti-ttfi, *2©W|22iff^l23i: 
OBH. *5<fctf»l£>|SSS/i2 4 tft^S2 3 ircoP^ 

5 nm^_t2 0 nmKTt*fe5^^^^ 5 nm 

± "9 fc*^i^*/MB2 3 til £>WSJS2 4 tcoM 
<£>#®<7)&Qi£b, *5«tr/^-Y^/l^«2 3 tjB2 0|i(ES«2 

2 fc<DBO<0#ffi©B!li&fcJ: 9, ^ y ro^T/^tf <b 

5fl>?>-e&9, 20nmiHIl N <l:ft^l23(7) 

[0 0 3 1 ] «1 2 4(1, 0lJx.«. H^2nm 

C0B5JggtlH«2 4 a fj6nm^t5 7«lfftffi« 40 
2 4 b ts 2 nm<7)aiSgLffi«2 4 c 

/H2 3(Dfflij&*e>iw^asstL^«it^wLT43 0, ^ 

<Y*/wJ12 3 ± 9 fc/hSftW^ilifp^JsjitfiEv^^ K 
**y?*mrz>i i I -v«Ht**¥»*fcJ: 
£*lT^5 0 C(0«t 5(-^^r^^«2 3«t 9 fc«^afp 

f§2 2 tmmc, <?-**/um2 3\c^&mc&it>z>k 

ftft^C±i9fl|^Six5»**Ctt:, il0REl|2 4fi so 
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o%<D'J>te< t h im<D I I ifliTcSlfc, fc**3j:tfy 
V (P) 36»6*SW<0 5*>^3fc< £ fc ISOVIStu^ 

t£^tM i i-vSfk^^iaDM^ns: 

i*8SK, InGaPlS, Alln 

G a PjffiiS, A 1 I nG a A s PjSft&Sl/MiA 1 G a 
As^ B 0 B ^J:i9«^c^tV^r<t^^:^LV\ fc*5, r r. 
T?tt, A 1 o.23 G a 0.77 A sjftfiKlJ: Q«filc§tbTV^ 

[0 0 3 2] *>&*Kl % m 1 <£>K^B 2 4 * A 1 G a A 

s»*fc±9*J«^3»^»;iM\ I I I m^mictetfz 
T^^^^Aco^JtSrO. 2 5«T^t5I kti*K& 

<fcoTL* 5 ma!i-^pSii2 
H2(7)P$iiJi2 2 £|g 1 migg 2 4 fctrw 

-MOA 1 0.23 G a 0.77 A s R*MJ; 9 **L«t«ril 
i~5 J: 5 f-LfcJ^ S^fcSftofcjfifiJcOA 1 G a A s 

IWJi2 4«:y— ^«»t*:/J%S<-t-5fc*^l I I t&TC 

mztetf%Tsi'^^vj±<Dm.f$ktfro. 2 5^m^ 
rfc*s#4bv^^ » 2 (Disss 2 2{z.$o\,^xn^t<D& 

Wifc < > * 2 optiig 2 2 CriUxftVaeA^trflifH-t- 

[0 0 3 3] 11^112 4^*3ftSS5lSSLffi*SE2 4 
a, 2 4 c«\ ^3W*««*Sfi<KStFtO««-Cfcl9, 

2 4 a, 2 4 c liftifit 5 p 11 2 6 a ± 

Hfi<, 2xio n cm- 3 am5:^ 5 

0£ LV\, S5»*l««2 4 a JC*5ft5^«4fcJ|Jt^riX 

M#fL<fiTUL*i\ ii^ffi1W*2 4 cl^:*5tt 
5**W»*#i;ftJ:0fc;fcS<*^i:, Mffi^ 
*L<<STLT 5^&"CfcSo *1©WMI24C 
*5lt5^ty7«»ffl«2 4blt nS^3ffi»S:S5«S 
*C«*.tf 1 X 1 0 18 cm" 3 K±*trti«t?*>9, 
tt, nMttaT^»2. 4X10 12 cra" 2 g 

[0 0 3 4] *®12 5^ flftJx.fi. ^^-T^P^^V 

^^M26b tW^J;U ? m^c^|^--^^2iffffcj: v 

liS 2 4 «t o h±£?J:n*mftt!& J:t«fcv^^ K^-v 
y^SrW-TSi I I -VK^»*»*tc:J:9«fiRSix 
T^5o ^/c, «ffii25lt nffl^»fl:fc:J:Ofl|«S 

SJi2 4 0SSlgfit««2 4 c±5til5<, 0tJx.fi, IX 
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SH&stc^tf w t \zx v) ^^^/i-m 2 3 coo ^mmm 2 

[0 0 3 5] MfC> Sffiil2 5<D^:$^J^«3 5 nm 

£XTtm< ztix^^z- tfimi£is\,\ ^.tiicx*)^ s 
mm 2 5 te. y — i 3 1 hmm 1 5 1 <Dm& 

XTfy—xMMl 3 k KK>tffil 4 fctOW^«EESr 
nifflft?r^MlI§A/t*^tk ^Mil5t 10 

t^i^4X 1 O 18 cm- 3 ^S»UcnlG a A s 

f-J;!9«/££*i/ri>£ 0 

[0 0 3 6] ^fti2 o«\ 4fc, y— 3 t 

tf- bmMl Stymie?- hlSi 5fc*frJCLTK 

6 a 4: pSi^:/^ hJf 2 6 b 
ttV>5„ pii2 6alt piffiftm^oft 20 

^/H2 3 J: D t>/hS*«^*«3**5j:VJKv^v K3r 

J^JtltV^o tfiJxiii. ^-*/Wl2 I nG a A s 

mats tizm&izn. 

im<DI I I £ . t**5J;tfy ^5>45#05 

[0 0 3 7] pll2 6ail ffKPB 

112 4 <3DiBffi$i«« 2 4c Jcaiae>ii*tLfcttllB-eaS» 30 
fet««2 4c^'- Mil 5 k<DKfcWft>tlX& 

«9> MSe£n:««2 4 c(D-3ti- na-c**s*fc¥ 

ti>5 0 -r^*,, :o P ii2 6ait n§ 1 nm^m 
2 4 fc*t»*5J:tmrtdsra— o^SMJefcJ: vm&ztix 

V^5o w^^fi, fllx.fi, IJ^60nmtfc^ pS 
^*M8> t LTEIBS: 1 x 1 0 19 cm" 3 SS^fr p MA 1 
0.23 G a 0.77 A sjftSKJ; 9«fiKStLTV^p fc*3, p 
MM 2 6 a(7)pMWSlt fif»Jx.fi. 1 X 1 0 18 c 
m- 3 fijLfe&S r £ LV\ 40 

[0 0 3 8] p3!=»>'** hJB2 6 bfi. P Si2 6a 

wtb^±9, P Il2 6a^ ( l;r;pIny^^M2 6 

pI12 6 atf>&{fcfcKit£;h,5cfc 9i:ioTV>5o flJ 
Xlfi, p If 2 6 a A 1 G a A s fifii if l: i 5 «S 
£*t54§^f;ifi, lOpSny^^ h!26b(j:GaA 

(00 3 9] ^fc, pl^y^^ hJf2 6 bfi, fljx: 50 
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fi, &SJI 2 5 ^«»ii**ifctttB-e P il26aio ( j; 
!9, 5 £[10— Ol6Tj**£*fc¥aMtafcftJi 

fcfc>*>, pl3^^M2 6b(l, SB!2 5i:lRl- 

-<D¥mmc£vffif&£tix\,^z> 0 ::m eyx.fi, 

ffStf* 1 0 nmTfc^ pl^ttftiUIJSilXl 
0 19 c m- 3 g^tfpSG a A s {C J: D M$i^TV^ 
60 *>**t-, rcOpM^^^^ hg2 6 bfi. 
2 5 tlRl«^nai5p«*t>*A/T?*3 0, nl^ftftiU 
fe pffl***%*ri*»flEfc:*tfr i *9 pS^tJ; 5 
Wotl^o pS^V*^ hJf2 6 b^plffiW 
Sfi, pSW2 6 a lX10 18 cm 

[0040] ^NVfMI 2 0 fi, Sf-, y-^m® 1 3 \z 
WJSLTf^feftfcy— *B2 7 a&Jztfy— 

^M27bt, 4fc*tJ£LTK**&*L 
fc KKV12 8 afcitfKK^a^^ hf28b 
t?rtLr^5o y— 2 7 ate, y— ^til 3 £ 
^^/Ujf 2 3 i:<3DlWi-*3V^T»l(OKS«2 4 

LTKtt&*iT*5D, fgioP$i£Ji2 4 J: 19 fcte^Jfflfc 
SrttSrtia 9 y-^m^l 3tft^i 2 3 <h 
Sr«*«I^»«-r*J:5»i:*o-cv^S 0 r^y 

-*Ji2 7af3\ mi<ommm 2 a zmfc-t zjtmtv 

r t tc «fc 19 fB 1 oMtM 2 4 i d fc****^il?n**5 

ffiSStfbSixTv^Tfcii^ teds, y-^^2 7acojf: 
Stt*KO|»li2 4J:9*<Tt>*<tfcJ:W r 
rT*fiS 1 <Dmmm2 4 iPCfflttf8 0 nmi: 

[0041] y-^^y^^M2 7bfj:, y— ^^2 
7 a t y— 3 k<om\^^x^mM2 s^stis 

LTK(te>ixT*5«9, ^Sil2 5 J:^ tiSv^fetSr^r-T 
5: irfcj: 19 y-^H^l 3tft^i 2 3 <t£®5C 

= ^ 2 7 b fi, Wxfi. 2 5 ^r«^c-r^ 

Tc^ch y-^m^i 3 &mf&-tz>5zm k &±f&& k 1-5 

irSr^tf-ttcJ: «9*ffiB2 5 J: «9 
isir/afev^^K^^y^Sr^-rs i i i -vtJHfc-frft 
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2 7 bOffSliSIi2 5 b^—XfoV, fi»Jx.«l 0 n 
[0 0 4 2] FKy82 8alt KK^t*14t 

LtSit feixr is 9 . JB l £>IWM 2 4 J: 19 1 iav^fit 

K^i2 8a fiV-^JB2 7 a ^i«^f It 
KW^3^^H2 8bfl, 8 
a t KK^lSl 4 i:tOW^*3V>T*ffiJB2 5(£*tJS 10 

KK^til 4 tft^i2 3 k&m 

a^** M28 M27b^f 

[0 0 4 3] &*3. l^»ftH2 0lt y— 
^hJl27b, 3c®Jl25, pl3^ni.2 6b*3 

3&*5, HBR^tt, JRjfia^J: «9 V-^mffil 3 t 20 
y— hi!2 7 b to^joj:^ KKyfSi 

4 t KW^ay^^ hjf 2 8 b t ©W^*l?-tt5pWWC 
£ 4oT^5^, HI 1 M^LfcJ: 5 tc?ftfa^#Jtc«#£r 
SH+ixtf* <o*ffittgkH©ftv ^fflffi t ■= 5 r &X 

[0 0 4 4] f&Rlff 1 2te. MAJJ, f^S200nm 
(omt&M (S i 3 N 4 ) iC£ 9#I/££*LT^S 0 y— 

^ffiffii 3*3itfKKy«Bi 4tt. M;tkf, *Ri 

lWIHAuGe, — ry^/U (N i ) *3j;t*&: (A 

u) S:«&aSLfc«a&, SfcttaiLfc(O*)4 0 Ot 30 

Stf o^a-Sl:: «fc 9 y— M27 b*3j;tfy 

— *Jf 2 7 afe5V^KKy=«y^^ M28 b 33 J; 

it/KW Vlil 4lift^i2 3 t^tlJFtlX— 
1 l^ftij^fe^^v (T i) , 64 (Pt) *3J:VAS: 
b ^^-^ jy^«KLTV^S. 

[0 0 4 5] I2^j;i;i3(t Z<D¥mftm*<D7<- 40 
Mil 5T(^tt5^>/u^y KM^tt(7) 
XfoZ> 0 @ 2 (iy- hffiV g ?rM0 ItV^JiV^ltD 
t>OT*9, 13 3 tel. 3 vj^±oy— hmEEV g £EP 

»2o»gji2 2 f mie>mmm2 4t$xzfpmjg2 6 

a ^rA U.23 G a 0.77 A s jftfi^ J: 9 -tix-etbWfig 
f^l2 3S:Ino.2 Gao.s AsSSCt^M 
U pa3y^^M2 6bSrGaAsi:J:9»fi!clfc 

[0 0 4 6] r<D«t5t-, w^^i»ff5B^-«. j£v>^V so 
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VK^-Vs/^Sr^fi-^A lo.23 G a 0.77 A s jgiH) £9 

4^pii2 6a»tf 5 nt^^ ^t&trvuh^ ^ 

Si 5*c***jE«BES:H3Jni-r5r k&XZZX 5Cft 
otV^o *fc, pIl26a±!)t)»v^K^y 
^S:tt5¥*# 4eVO/^K^ 
5/^tt5GaAs) i^^^pi^y^^ hf2 6 
b3ftSB»t6nr*35, pS!2 6ai3j:r;pi3y^^ 

M26biy- Mil 5 fcoaa»aa*:/hs<'c* 
[0047] ft^i2 3 tmi <dwmm 2 4 

teO. 3 1eV) , H3Kl*L,fc-J:5K* y~h@BEV 
gtflilil. 3 V£*±epjqLTfc, ^^^/^Ji2 3d^ 

f)ifcy-Mii5^(Z)iiii ^-hy-^m^ 

[0 0 4 8] Jnx.T\ ^ 1 <£>pgSJ| 2 4CO/tf^>'v'-yA' 
S/J\& t ^ -V 2 3 *5 ft 5 ® ^ <Dm 7 a S 

olt+»i:*t< (::wo. 2 0ev^±) &s 
J:3^«*StLT*5 5, Sl©»Sl2 4rtl^*t5 

WrKSS 1 2 4 rt&ifch,5«8tt*fc^**/iWl 2 

^•Y^y^jl 2 3 ^Jt^TiKftflMElo* 1 <£>PfggJI 2 4 

lEVg^l. 5Vg«Stffi^S e 

[0049] @4i::^»*S^KWyl 
Stt I d ty- hlffvg fcoH«S:SU 0 5MI^ 

::m S2cop$^B2 2, ii(OiVil2 

43o<tt^pMS 2 6 a ^A 1 0.23 Gao.77 AsiffiSKJ: 
9^*X^«/&U ft^!2 3^Ino.2 Gao.s 
AsKia 9*rilU *B5/12 5*5j;t*p§H=i:<'** 
Ml 2 6 b^GaAsCJ: "9 Lfc®^{COV N T^5 L 

[0050] rcoj;?^ r.o^ffSi^te. ggfilffiffi 

Vth^oVtfe^ xy/Ny^^yF^-KT* 
1. 5V*-cy-haffiVgSrfpjDi-5r 

v g oxrv^ttiatcioV^rffiS^ y^^ ^ yxGm^y- 

^>-^Gmte^— h • V-^r^iC g s £®^-3lSV 

e toai^it^j-rs^-c, h • y-^r^tc g s 
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[0 0 5 1] r^ijft***:*-*-*****^. « 
[0052] ro^fti^-eii, rrtiixy^^^ 

ftVvRJB (v g = 0) tcio^Tte, g]6*c^Ltf:J: 5 
t-, pS§2 6 a fcil/piny^^ M2 6 b J: 

■Tfetofe, ft^!2 3ttie»tt:ottll8^*>s 0 
[0 0 5 3] r rx\ y-Hii5i:«itfi. OV 

3fcS8tt5«^fcWt*U KW^«SK I &&WmZ 
tlZ> (Z<Dk itD^A**—'^ K«fi8f4H 3 3r# 

*4SSa»Rrecli»#L4^ 0 iot, ^-Y^U 
12 3CD^->lgfetRo nttfi<, ft*KK>I»I d 
raaxto|<4ot^^ Wlr^«*W-JlPa*i?*3J:t5 20 

[0 0 5 4] ^(DXotjt^mitmf-te, ^cro <t 

[0 0 5 5] i 7 l«^K3tlg^$t t (OTfc5 0 

11 7 (A) l^LfcJ; #J;Ui. GaAsi 

19 1 0_bl^ undope-G a A s 9 ft5¥* 

*^il^^fc 0 ^^v'^/^S^ii:T/^^^rl 21^ 
Mtt^^), undope-A 1 G a A s jUft J: «9 

nSAlGaAsfc B 0 j;^^¥iMSl 
*3«t Vundope- A 1 G a A s X V ft 5 ¥SMto**Jl so 
&Jli^t 0 ^^v-^/Uj^fi$itTii5SSt««2 2 a, 
* y 7MI^ 2 2 b *3 it^SSiggi** 2 2c sr^e u 
fc*2 0«EIi2 2S:«rttSc |g2CQP*^/i 
2 2 <D_h^ fllxiii, undope- I n G a A s £ 9 ft 5 ¥ 

[0 0 5 6] jggl^T, *f-**>vm 2 3 <£>±M, «x.tf , 
Sl«li24^ffi«24a, y-^|2 7a 

*3<fctf K W >m 2 8 a ojKric^JtWWJc-tix-PixWlS; 
tt, H-iai:J: "9 , undope-A 1 G a A s «t «9 40 

l2 4(D^t!ir«W2 4b, y-^i2 7afej; 

T\ H-lStiJ, niAlGaAsftfiiDW 
«fr/$ftJl3 2 £^fc°*^^/W&S£-£5 0 
[0 0 5 7] ^«MSI 3 2 Lfc^^, ^CD_h 

— 2 7 a*3j:U!KW>S2 8 a <D^fig^3tffi«(C 
^tb^tt^LT. RI— XfiKJ: Y> > undope- A l G a 50 
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AsS^i;^ ti^NIMM 3 3 <D—n*T&J$1rZ> t 

HOKB12 4<7>W»gt««2 4 c, pil2 
6 a, V— 2 7 a*5ctU ? K^>T^S2 8 aCO^^f 
^««*c-ttt-pJx*rJS:LT, H-xat-J:9, undope- 
A 1 Ga AsjggJ: Oft 3 3 <Dg| 0 CO- 

SE^ t 6 * *^/w$S ^jxfcj: 9. SB l <0» 

H2 4(7)Mf^W: > |gW2 4a, 
7fJW&ffl«2 4 b*5±t^i«SSi««2 4 c SrS/l Lfcfg 

[0 0 5 8] ^«Mfi3 3*r»/jSUfc0>%, *0>_h 
Kl, 0Ux.fi, SBJB2 5, pS3^^M26b, y 
— 7ny^^ M27 bfc^^KKy^y^^ hJl2 
8 b(DMf tlttl^MMlSLt, (^-XStciJ: 
0, nSGaAsJ:^^MMSl3 4|:xt^^ 

[0 0 5 9] fSMf!3 4*:»jfcUfcO%, H^L 

?Hft if W r t J: 0 at^llMHlfcfir 

9o Sl^fBISrfrofcco*,, HI 7 (B) fc:*UfcJ; o 
fc, *»(W*|3 4©±l:, tfdxfiCVD (Chemical 
Vapor Deposition ) SHCJ: 5 ^{b^ XiR&ftHf L$& 

Hi2eM« 0 ::m IftWluSrspa^ 
9MI13 4^I(^Mt5^T% *&— ft»ft«Bli 

asi 20— assry y^7 7>fftw*3«tt^3iy^^^a 

^J8^«««fcH!n 1 2 c £»/SLT¥*ffjS*/i3 

[0060] |P12c Sr*J*Lfc0>%, 0yxJi, fi£« 
WHO OTCaSoiaft-CpS^Jtttt-CfcSffittSr* 
*{ta5cSJI 3 4, 3 3 «fc*ivCTl*A U P Mil 
26a^Il <^K^S 2 4 fc«*iiA/TJB*i-« £ * 

p fa y ^ ^ M 2 6 b S:* li 2 5 Clftii^ 
f&tfLlTZo ft*3. AlGaAsSii^iS 
¥*»#fiEfi* 3 3 C0±KG a A s «fc Y) ftS^fffiESS 
3 4^/$£;ft/ri^£<7)T\ *»ft*fia3 3 0»W 
»»J$;h/C*5?K pS«2 6aSr«»ttJ:<«fi)c-C#5 
J: o f-4oti^ fl ^co^-^, H7^f4*Sftv>3&s, 00 
xfi. ^®{^^^>-, S4*5J:WASr(mJc3K#UT^^ 

*m#tit&m 3 4 o±(c@:sy- hisu sr^-rs 
or*, hssi s tft^i2 3 tcomcomsii: 

[0 0 6 1] y-Mil 5Sr»j«b*:<D*>, *feii:Kl 
2(7)-a5^yy>/7^^ ftfffc J: l** -/ <fc 

1 4 O^fig^^fttttcBB P 1 2 a , 12b Sr-tiX-Pix® 



19 



(11) 



#BB 2000-349095 

20 



*lt*i»M*S3 4S:BUJ^5o MP12a, 1 

e, =y^/ufeJ:tfA*«ft3K*LT^* — >»*fttf 
5o ^(D(Dib, mZ-l'£4 0 0 < CSSO*PfRi*n.31S:fToT 

ti*tiMtit-rz t 3 3 

StikLfcy — ^12 7 a^^I/KK ^12 8 a Sr^fr 
— ^=t>-^^ M27bi6j:t;KKyny^^ M2 

[0 0 6 2] r^^ffclR^tt:, ^j:5(at 

2a, 12bHMtlI«Lf:^, y^til3 

-f^ttAifeftiffcJ: 19 nS7f««^¥*1toftJtJI3 
3, 3 4<D— fflKaJIAU n§B¥W#±9&5y-*S 
27a, y-^^>^^ M2 7 b, KW^l2 8a 
fcit/KW^^^ M28 bttfr^titetiHrZ 

[0 0 6 3] fclaitf* fttHRl 2KW|n 12a, 

i 2 b sr^tt-pn^Lfc^t. y— ^mffii 3*3«tt^ 

KKyiSl4i:»*t8«fU:, y^^isii:^ 
M£¥*f$/#S/f 3 3, 3 4 0— »fc*<feffc£-B\ *1 
<7>Pf^J§2 4 i 8 fc**4t?*lP*»J:t«vv<y K 

=¥-r s^Sr^rrsy— *J12 7 afc±t;KWyi2 8 
a**h,*h,»j*^5fc*fc:. *ffii2 5J:8t*ti 

^^M27b^±tfKWy3^^ M28b^ 

[0064] Mfc, ffj^ttf , mmm 1 2 (cm p 1 2 a , 

l2b«:thfix«rtLfco*,, y-xm«i3ioJ:r/ 
KW^««l 4*rJBj«i-5fllrtC* ^<DmJj&ft\s\ 

ctie)^ffii:i9y-^i2 7a, y— *=>^^h 

12 7 b, KW>|28 a^it^KWy^y^^ h 

128b ^tti^thw^-r^m^at, y-xmm 1 3 
fciVK w vii 1 4 sr^-rs^^iDfR^ j: 5^ 

«L3 «r«»ttfcJ:v\ 
[0 0 6 5] roj:5^*3IJfi^ll8^«5^#3ll-¥- 
K:,fc*Ui* 5jC*fJSLTpS«2 6 a 

Kp3H«2 6 a J: "9 1 b^:#^®^-MfP^^J:U ? ^V>/<^ 
K^rty^tt^pSny^^ h!26 b 

ateiypia^^ M26b^- hlSl 5 i: 



[0 0 6 6] y- Mil 5ICE«flESrBlJPUfc 

4§<&K, ft^/H2 3^*5V^T*^efit^R r e c 

^I5(;ii^yr««2 2b, 2 4b^«w 

-tttKJ: «9 ^W5y-^8 

10 £ 0 #P;iT, pi=y^^ M2 6bS:«itV^^ 
-C\ p II 2 6 a OSftSrJUffiiJt 5 i i: ^ f § , pgiB 
2 6a fr^ttttottfttiJ: 9IW«tJ:<»*i-*r 4:^ 

[0 0 6 7] HtC**:, ft^S2 3 <Jr plf2 6 a 
^^Hft*^l2 3 J: 9 t/hS*«^iHfP**3J:V 

jewo K^-y i/^ttsi i (Dmmm 2 4 x.5 

• y-* W»*c g s coy- hmffv g i:»t5ft#tt 
*3j:t^y— h • y-^ra^fic g sii^- h®jEv g o 

[0 0 6 8] Mx_Xl£f^ frf 1 <£>KfgJf 2 A<D^-*r*jV 
M2 3 tS*MBat-*ffiJi2 5S:R»t, pMJl2 6a£|fl 
1^»S«2 4^jEtbTS»iitfi*K, pl^y^ 
HJi2 6 bfc«ffiJi2 5fc#LT»*a*, «lo 
PfMil2 4(C*fJSLTy— ^12 7 afeitfKW >g 
30 2 8a SrKft, SSI 2 5C^)£LTy-^ny^^ h 

|2 7bfc«j;r;KWy3^^ M28 bSrsSftSJ: 

iri-Srfcj&s-CtSo J:ot, »«B[l 2©M4fctt 

2 3 t ©B©E(IS:Kv «S-CM»t 5 - t "Cf , p°n 
40 [0 0 6 9] 3EI-*fc, $112 5?rigS«(DnS^M 
ir^HB 2 3<Do hmffim 2 5 ^StJ£-i-5ffl««Ci3ft* 

[0 0 7 0] *DX-C*fc, Sil2 50g^3 5 n m 

M®i 5 t^Pa^it^y— 3 fc KW^ti 
1 4 tOPfl^llJES:^:Jx^H]JDb*v^ffi«c*3^T* 

so y— hSSil 5 i KW>««1 4 i:(^PflJc*3tt5 
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^SSt^o. 7Qmmt ^MilSiKW^t 
■ 14 tOPafC*5*t5iS?*[RlOil»JBE^ 1 0 V£JUbZ>t£3fc 

[0 0 7 1] 

2 7a, SlO*li2 4*3it;KKyi2 8b©f 

^^^««(c-ttt^n*tJS tt^MSi 31,3 

2, 3 3*r-tJx-P*t»rtU ^-bl-. 7 10 

a, 11^1124, P Ii2 6aioj:t;KKyi 

2 8 bO»*^*«*»C*ftW#*bT*»*ril*Ji 

3 3S:^U W±l^ y^ny^^M27b, 
^®J125, pl^y^^ H2 6b*3ctt;KW>'3 
V^^M28 b^JSLt*»ft:figft«3 4«r*/*L 
fcofc, «Mfti3 3, 3 4tf>— W£p®**Mb«: 
^ftltet^tSC iriCi 19 pil26 ajoit/pl 

(omnium 5 sr^s ^sagi- sr^m, 

[0 0 7 2] &*s, ±a!L/cJ: 0 

*/UJI 2 3 ^1^M^S< t^InGaAs 

ttSr*-T§^T% iiffiJSiK3KasUHF (ultra high fre 
quency) S«±^) (^^»* L < ffl 1/ > ttt^o 
[0 0 7 3] EI 8 tt*iaS<Z>«?ll|^ffiS*arfl:*^S:ffl so 

SlftSTyftiio^, :©7yftno^f)A 
*snfca««*Sr«ai«*»^*»-#-«ftflrsBi 2 0 

MUf^^Mt^lff^llHlS 130^ rcoff 

*8yaisig&a» e> s *xfc«iafs*sra««*^3E*i- 

S^f$i51 4 0 i£«i;iT^5o &*3, /yrtllO 
fcSftffll 2 0*3±U4£«SB1 4 0 4:tt^>r 150 

«r#J9»;l3 «fc 5 C/ioti^c 40 
[0 0 7 4] SS« ^ 120(1 a««*S:it« 
1 21t, r^®$SWii*I^l 21C 

^f/^12 2^ :07^/^i2 2SriiSUIflf8 
-§-«rJ3SP«fi«i 2 3d»655SSjx5«SB5SS«#^J: 

9«««aE»L-c*aaft*fci-s5*iM 24^ 
^ti24(aD &&ztiftvmm ^zmm-tzizft 

«IF*(BSl2 5tS:ttT^5 0 T*£t>1b, Z<DM 

j»a«S6Ktt, ryjti 1 otcafflf #^A^Six5 

Z(Dmmm^&x>< 5 OSr^LTfij**** so 
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Sl2li:i9*BU ^/i^ 1 2 2^J; ^JSifcStf) 
Wl«rU 5**l 2 4fci9««*a£»L-Cft«flr* 
<hLfca>*>, J£*«I Fit«*l 2 5»ci0i»#BLr« 

[0 0 7 5] jgflHB 140lt «*tf , ftk3ffi«-§-Sr»SB 
MSI 2 3^&««&ix«Jn«HB«m#(cJ:9Mjftft 

** LTa««#i: 1 4 1 ztoxmmi 

4 1 m j: *) ^ztitzmmm^zm^-tz k 7 

Sl42t, r O K7>r^ilBg 1 4 2 I: ± il 
fcaflMt*©ttft*:**.*IMB«l 43i, &fB#l 4 
3^J:5*»S*tfca««#**«i-6«*l||«Bl 4 
4irSrfttv^o i"ftfo*>, w<B«*a«SS«tt* ft 
^r&m&Z&l 3 O^fcMflWtU^JftSt, -co^t 

1 4 i^±5»tt*as*LTaflrflr*t 

LfctfO^, K7^^*«ftl4 2|:J:!)iHm 

l4 3i:J;9ttfi*rWIU M^mm^ 1 4 4 lc£ v) m 

iu s^l 5 o^itryrti 1 O^&ttl* 

i-*i5fc*oTv*s. w©««aflr»ii"Ctt, 

Hi 4 4fc*jW<0»«Jc«6i|£i»fl:* : F*«V^6n 

«Sl4 4fci51lfcfc©-e*)5^ H9>f'<*«» 
1 4 2})^t>(j:1SKffi|H8l 2 lttifJC**lfco»« 

[0 0 7 6] r<E>J; 5^-<z>«i»a«*«^J:*Ltf, * 
*W©*i»#*^*rfflv^fc«*l««»l 4 4£lSx_££ 
9 Lfc(DT\ S^i^M3£ 14 4 ^oVNTffn^iiS^* 
«M4*3 X XfiK v ^m^i D»*«r# Sri 
fc, m^7ig*S^l 4 4*rjE«RO*-e**^»f^S^:5 

r iot, ««aflrsB^*«$%/jvafb 

♦B5S^ov^TflE*xfc(B:^*#14dS*«) ibtL^ C DMA* 

[0077] m2 <omm<DW*m) m 9 » % 

£ 0 ^*i*^4 0(cjoft5SBil4 

5, piS4 6 afcitfpla^^ H4 6 b<0«* 

S!**cW:+offi4- "4" ^lttl?f^L, W-« 

[0 0 7 8] 4 0 tt, 0»J^Lli, » 1 (DPt^S 2 

4(Of^l2 3t5»l(I, $®I4 5, pl§4 
6 aJfccfctfp^:/^ M4 6 b*»10WI8«2 4 

[0 0 7 9] $114 5(1 «x.tf. pSi46ai:0 
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9, pS!4 6 afcit/pla^^ M4 6 b *M 

Sfc, :o$Bi4 5ll y-^ny^^ M27bio 
itfKW >^ Hit 2 8 b tm-umx^S:^^: 

111 3fe«tt;KKy«Sl 4 fc©JKtt»£t«r'hS< 
-TSJ:?^ »i©BM24j;n*#il : f»ftA 

*t«r fca*#*Lv\, *B|4 5tt, «iff, ^ 10 

«9fc<&<, 2X10 17 cm- 3 ^m5:i:«l 

rt?<0*liJi4 5fi. 0ilx.fi, IJ^iOnrat^^ 
^3ffi4**aSiPL^V^ndope-G a A s Id J; Vm&ZtlX 

[0080] pi|4 6all fl <DUmM 2 4 fdffiifc 
&*;h/C*3&1\ pl^i^»L^^^xt^Jrv' 
Y^J****tfct<o-x?fc«r tSrlSft*, *1©*160JB 20 
teld*3ft5p5!Jl2 6 a ^-^i^tUl^o 00 
x.fi, :<Opll4 6alt fSj&520nm"CfcD, p 
^^FjfC«J J: LT^sB (C) 5r 1 x l 0 19 c m- 3 
I I lMKMfctell%T/ls*~VJ*<Dm!&t£&0. 25 
WplAlo.25 G a 0.75 A s«S til SftTl^ 

[0081] ps^y^ M46bit mmm4 5 ^ 
<DMm\z#u'tz > pm='is*? M26b t 30 

I?§^i5nmtfc^ pi^JttdliLTMJfSrlXl 
0 19 c m " 3 gS^tf p 1G a A s (C J: «^ ^ V n 

[0 0 8 2] pIi4 6atft*^i2 3tW 

i«J&£i;lgtt2 4 c Off SttWitf 1 2 nmiftot^ 

[0 0 8 3] Sfc, ^i»i4 0(Dfffill y-^r^^ 
^^M27b, $114 5, j>M=*^*# h!S4 6b 40 

19, pil4 6 a jo^TJ^p^Jzi^^^ h/f 4 6 bCDmZ 
fi, 09x.fi, 3 5nm(l:ifet/hS<^otV^ 0 

[0 0 8 4] 121 1 0*5 ±1*0 1 1 fi % 
ta>Tfca 0 Eli oiay— h^v g £s*oL-r^&^ 

Vtm&hWfo 9, Hllfil. 3 v&±<D7— h®JE 
VgSrgn*nLfctftffioteo-Cfc5 0 ttis, Ell 0 33 J; so 



ei 1 1 -m, m 2 (Dm^m 22, mi <Dmmm 2 4 * a 
10.23 G a 0.77 As»**cj:o*ixJen«*u 

^«2 3SrIno.z Gao.s A s jKftf:: <fc 9 U * 
Il45lrGaAs[a9MU P Si4 6aHl 
0.25 Gao.75 A s «* Id J: p§^>^h/§ 
4 6 b a A s (CJ: DMUcS^o^tgtt^ 

[0 0 8 5] d ft 1 COK^JI 2 4 £ p 

Mil 4 6 a t (DWZ-^ttlhX Y) fcSJfcWO K^ty^t 

*ri-S¥*<*«fc 5 *5$ffii 4 5 astgtf- btit^s: £ 

*no*HJOJBl[8i:lRl«|-e*>S. -f ft 
l^HJS^ffitl^«fd, p§y®4 6 a tcj: 9*#*fcT 

^ hJf 4 6 bfCj: «9 pMJl4 6 a *3«fct*p£! = >^ * h 
I46bty- hSil 5 fc©»ttfiJStS:/hS<T»#5 
«t5^4ot^5 0 Hi 1 (c^bTtJ: 5 ft 1 

[0 0 8 6] I©i 5 MriKrtta****? ft, 011 

[oo87] mi 2 \tt<D&mmxM$:%t-fh<Dxh 

5 0 *t\ 112 (A) C*Lfci5fc, ftl 
OSI«i^ffiill«fdLT, GaAsi!345StEll 
C7)JL^ S undope- G a A s J: D ^ 5^ 7 7 ri 2 1 , A 

1 Ga AsSif|J:9&5ft2<£>RaJi2 2 io J: tfundope 
-InGaAs£9 ?i5ft^2 3 SrMi&^e"^^ 

[0 0 8 8] JfcVvC, ft^i2 S^Jifd, 0iJx.fi, 
*l©»li2 4©il(ttttfl*2 4a, y-Xf2 7a 
*5±W V« 2 8 a 0»^S««^-tix-P*L*tJC 

It, 13 — X&fd J: 9 , undope— A 1 G a A s U£k £ 9 
fe«¥Wfto«ftJl5 l£^fc°**^/u/£5£-£S 0 IK 
^r, fiMSlsi^c, 0Ox.fi, fti<o»^jf 

2 4^+|)7ft»««2 4b, y — *Jl2 7 a&J;t>* 

13— XgKJ: 9, niAlGaAsfe 0 0 J;^^^ 

[0 0 8 9] ^*ft:^5^5 2*r»j*bfc<Ofe, ^<Z)_h 
0«X.{i, Sl(0»Sl2 4iDi«g6Lffi«2 4c, y 
2 7 a3oJ;TJ< KKyl 2 8 a OJB^3Effi«fC 
-ttt-PixStJSbT, 13 — XgidJ: t) , undope- A 1 G a 
A s £A J: 9 ft 5 5 3 ^xh^^rVt^ 

S^iir^o r*U;:j;?K 1 1 «)WBI 2 4 (OiAf Sfi 
ftS&L««2 4a, ^rty7«ffi«2 4bfcJ: 
ViK«0t:m 2 4c Lfcft 1 2 4 

£tiZ> 0 *<D<ot> % ^MflSS^iC, 0Ox.fi, 
SSI4 5, y-^ny^^hg2 7bi3WKWy 

^ M28b o?KfiK^^*«fd-tix**tL»J£ U 
T, f^-xaf-J:^, undope-Ga As £QteZ>*mft 
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mmm* s <oi&j&ttnmz&ttm 4 5^m/&£*ls 0 

[0 0 9 0] HM»#rit*JB5 4«r»rtLfcOt>, 
f-, MAtf* piA 1 G a A s IA J: 5 45*»*J** 

J&fiJlS 5lipU4 6 a &J&I&*tZ>tz#><Dh<DT*2b 

S e t"ftfr^ :rm Ii^Mitf^ 
s 0 ^feofttia ^Mtsf 10 

M5 5«r»*Lfc©%, *0±fc, ^Jx«, p^Ga 
A s J: «9 ft 5 5 eSr^fcf^^^^/UfiKS* 
-£S 0 r^«Mfl5 6|j:pS3y^^ M4 6b 

[0 0 9 1] 4MJ|#/£JU| 5 6*Mtfc^t), mi 2 
(B) K3«UfcJ:5lC % ¥*MfiS5 6, 5 

fcBfc*U pii4 6aSitfpl3^^H4 6b 
&J&J&-rZ> 0 ft*3, ::tU pSl4 6ai(Dx ;x f 
>^»WJtds*#v^»ffJ:!9ftS*Ba«4 5**Rtt& 

ntv^OT, ^y^v^oiww^sfatftoTv^So 

pl!4 6 a^o^pl^y^^ M4 6 bOf 
Sli7 0nm£JlTt»V^ Sai^y^y^tS 
ct 5^fto-Cl^S 0 
[0 0 9 2] [g^LftV^ g?l <DM1fc<DM 

^Mgf5 4*3j:tfpS!=i>'**HJl46b<£> 30 

-tic, «*fiCVDft^J:5»b^>f*life«l#blft|» 
ii2HMn 0 ::m pSi4 6a^w P i 

h|4 6 bOl^S7 0 nm«Tt»<, 
fttfcSJiS 4 £ p§^^>7 M4 6 b b<DWL&fr'Y>£ 
V^T% 2&mMlz.mf&X$Z> «fc 9 Kft 

ot^^o t^^, f&KRi 2^y y^77^a» 

5 P 12c «LTpl3^^ 

M4 6 b£Hffl£-frS 0 rrT-fi, *#MS15 4 

pl=^^ hJl4 6 b toass^/hSv^-e, yy 40 

[0093] |P12c ^MLtO^, il 2^f2^ 

P i=iy^^M4 6b(D±icji:^-hlffii 
5£?f2/£-tSOT\ y-htfiii5tft^B2 3t 
O ID l£RE £ iS ^ffiS t?W«l S J: 5 I c ft o T V ^5 o 

-^tSl 3, KK>tSl4, y-7|27a, y 
^^^^hi26b, KK^S2 8 a^cfctfKU so 



<ils^s9 9 hS2 8 b Sr*ft-en«fiM- So -ixfciJ: 
[0 0 9 4] ft:fc\ r©*SW**-T-Hc, *10fflS(0« 
[0 0 9 5] r (?) J: 5 ^*lffi^ilc«5*Sft:I^ 

tfpSny^^M4 6bS:fx.5ct5i:LfcOT, ft 

1 (omm^m t mm<o^^m-r s e 

[0 0 9 6] pll4 6a^J:l/p®^y^^ h 

JI4 6 b«rSEl4 5 J: 5 t^- Mil 5fli:BttS 

11^112 4tC*fJ^bry — ^12 7 a*5 

J:t/KWyf2 8a SrNtf\ ^ffiJl 4 5 It y 

8 b£|2ttS<fc 9t-L7t£>T% *i*B4 0^ffiii 
H^7 0 nmaT©$SWi?iBtt5r 

4 OSrxyfy^ttpIay^^ M4 6b £r^m£ 
■*SiM»sftivz>-e. fBi«>*16<o«ll84:ra«^ 

[0 0 9 7] JEK*fc* 

^SSHfi^&lciixfi, ^*/uJi2 y— *JB 

2 7a, *l©|»M2 4J3j;tjeKKyi2 7b©» 
ricf 3e««^*ix^ix*HS: LT¥«MM«Ji 5 1 , 5 
2, 5 3«:*ix«T,jeSfifcU ^Er^Jifc, y— 
M27b, $H4 5*3j;0KWy='^^hg2 
8 bfc#J6UT4 fc »#riK*Ji5 4*r»rtU *0>Jbfc: % 
pSJS4 6 a *3ctt5p^xt>-^^ hf 46b Sr^^cfS 

[0 0 9 8] *X.T^/:, pSJl4 6 ateXXfvM^^ 

5 2 h!46 b^^t°^^r^^/^S{Cj:i9^M^^r* 
ALT^-TSJ:5{CbfcOT% pll46a^f^ 

[0099] (»3 <Dmm<Drm) m\z ittzsmnm 

1S64, piS6 6afcj:(5pS3^ 

^ bS6 6 bco«^5^ti^tLSftSr ir£l&§\ fti 

U l^-SB5>«coi/>T^I¥^ftSi0JSr^B&-r 

So 

[0 10 0] Il^P$li6 4te, 0»Jx.tf. ff£ 2 nm 
^g&lS«64a^ »S6nmO*+y7«ft«« 
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64b^ J?£ 2 2 nmOnSSkfiR«6 4 c t, J¥£ 2 

0 nmOpSliftii*fi«6 4 2 3 CO 

4 a*3J:tX*^y 7MS«6 4 b tt, * 1 ^SHfcO® 

m<om^mm t 2 a a^^t y tms«2 4 b t 
i<omi&(Dtem<DMimmtiL2 4 c tra-<0«j*s:*rL 

[0 10 1] pIll^W6 4d(l P 10 

116 6 a SrSfeiitf ± 5^*M6UT»j**ixT*3 9, 

^ffiW6 4a, 6 4c*3i^ty7Mffitt6 4 

b i $m*5 <fc tm** n— o^MlffK J: 9 **ur v ^ 

£ 0 :Opiaiftii*I«6 4dll 

tf, 2xio 17 cm- 3 HK'fc^:^^u\ 

[0 10 2] mmm6 5«\ 0Ux.fi. 5nmt' 20 

12 5 <h[^-0«/&£^LTl^ 0 
[0 10 3] pll6 6a|j: % ffjxifi, H^2 0nm 

®B^*3ftS pl§2 6 a LT^5 0 
pM^>^^ M66 bfi. OTxJi, 1 5 nmT* 

*>o, «*ft^opffl^«*fra^L4*se,^tr*^i/ 30 

KBKfeJtSpais^*^ M26b £13— U 
[0 10 4] roj: 5^M^f tS^ftl^li, ffj 

[0 10 5] Hi 4f4-tO#«itXaS:*i"tfl!>T?fc 

So £"*\ H 14 (A) fc*UfcJ:3K:, «*.Hf, *i 
^**©»«£lRl«fcl,T, GaAsiUftSifill 
GOJtfC, undope— G a A s J: >9 ?i5^^77l2 1, A 

1 G a A s &&£ 9 2 (DmStfS 2 2 3o £tfundope 40 
-InGaAsJ;^) ftS^ir*/^ 3 SrWIgcoc =3f > 

[0 10 6] ft^§2 3<D±{Z, #j;cJi, 

4^iSSgt^6 4 a, y-^i2 7a 

Lt, 13— III: J; 9 , undope- A 1 G a A s iUs <fc *9 
*5*5»ff^*Jl7 1 £^tf 

Slffi«6 4 a t»|jlt5. ttV^C, ¥*MSS7 1 <£> 

mz-H. iKDiii6 4^ty7MS^6 

4 b, y-^l2 7aioJ:i;KKy|2 8aOMf 50 
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GaAsMJ:^ fc 7 2 If ^ 

^WtotS*, ^ty7«S*6 4bS:MtSc 
[0107] ¥»*Sfii 7 2 $r»jBfcbfc£>*>, ^0_t 
fC, ftlx.fi, Sl^»8i6 4(OS5fittS«6 4c l V 
"^12 7 aS±tfKK^i28 a 
-ttt^PtL^tlSLT, W— Xm^ct 9 , undope- A 1 G a 
A s Wi^B £ V ft £ 7 35:x fcf ^ *->-y/W& 

Xttttfltte 4 c *tf>o*> % 
***|7 3©±i:, fflx.fi, 4 0pi 

JB*fei&JWg*6 4 d, pMJf6 6a, V^|2 7a 

tT, ra— xaf-<tt). plAlGaAsft*J:9ft5 
»Mi7 4^t7^'>t/«fiH, pM16 
6aSrMt5o "Tft^^> -wINi, pli66aSr 
^*E%Sr8S*D Lfc** ^r^/UfiR** C t fc 

±0, ***:»*A<«l»-*-5J:5teftoTv>* ll 
[0 10 8]*|#«ftl7 4S:»«l,t©^ -tO±. 
fC, ffj^fi. ^Mif6 5, pi2y^^M66b, y 

— M27b^J:i;KKyny^^ M2 
8 b<D»^£««fc*tt^ix*tJSLT, ra-xSfcj: 

■K pSGaAs <t^^^Mfil7 5^xb^^ 
S^A-fiR**** pl3^^H6 6bS:Mt5p 
[0 10 9] **M*i7 5«rJ§MtLfc<0fc* 014 
(B) fc^L/cJ; 5(c. ffjxifi, ^t^A^twa 
feffitScfCct 9, ^***|7 5, 7 4<D?^(7)^®Jf 

65, y— ^^y^^ hS 2 7 b, KWy^y^^ b 

128b, pSIIfe^Sfi6 4d, y^Ii*2 7 

-TSo ctLfcj: g , piiae^fi«6 4d«j:v« 

[0 110] ^<0(D^^ hi 4fctt*£fcv\&s, Siw 

2, y-Miis, y-^igi2, kw^««i 

4, y-^i2 7a, y^ny^^M26b, h> 

^y!2 8ajoj;t;KKy=y^^ M28 bSr-tax 

[0 111] fc*3, r©¥***m± % 7 
4Sr»*Lfc©t>, -t^±fc|ftW«l 2*r»*U 
il 2^^^tyftALT«Mgi7 5, 7 4 
^H^SII6 5, y-73>^ni27b, K U 
-O-^^?? hM2 8 b, p^BS^ii^*SE6 4 d, 
y--X««2 7 afcitfK^ >-®«2 8 aCO?^^^ 
«*fc-tix-e*tnS^*EfeS:*Ai-5 J: 5fcUTt>^ 

[0H2]*t CO^ajL^^fi, Ii^M 

[0113] ^mmmm^xti^ m 1 o 
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ll*<o»*s»c*5v^riftWLfc«i*KJnix.T, pil66 

a&JztfpM^y^ hJl6 6 b Sr^tr^^^^/Wfigft 
lwi9 5F>EftS:*AUTJK*i-SJ:5fcLfc©-C, p§> 
16 6 a^f^SrK^ffa-eMfflltSwi^f 5o ± 

[oii4] mAcomm<owm) ^mm<Dmm^ m 

■^^f+i-«h*tc x Ell£:#flgU PI— «#fcov*T<DB 10 

[0115] ^-V^/HI 2 3 te, 0Ux.fi, undope- I n 
G a NfflffifcSWiundope- I nGaAsNS| B ^t\ 
I I I^TcSfT-fcS-T Vv?-?A*3j;^y 9A^b*5 
fc t Hi, V^5c^T*fc3£iSf:ioJ; 
5 itS*i^l 1 

123^11 (7) MM 2 Ah O^ffitf 07%K* A E 

[0 116] rtucit) co*i»flc*^fcJ:ixtf, ^ 20 

AE c dswc*.fr < 4 5 , hflffiv g <nfc\^mz. 
lot^Sny^^^y^GmjoJ;^- h • y — xRfl 

[0 117] J^±, *16(D*J8S:#JfT*»WS:RWL 
^fS^^Tte, fg 1 a»«3!tf5 p Itf 2 n 

m<om&\a^xmw^izi>K iiiis^niiii 

■btlFi-6. ±1B?tltoSJB£PMRlc. ^2^PI1 

12 2*5<fct^§10P$^l2 4, 6 4^ft^i23 

2*5J:tf#l<fcttSl2 4, 6 4^Ifp^<!:/<yK 40 

^^r-*^JB2 3^IE7LS:EHi:ji«>Sr 
£;*S"C#6 0 A2 0RMM2 2joj;i;Si(DKi 

12 4, 6 4K:fctt5tt^<7>£*£Kjt1-5;: b&X 

[01 is] fcjs, ±l5Hlte(D^(c*3v>rtt, y-x 

127a, y-^^y^^F!27b, KKy§2 8 
a^cfctfKl^y^y** hi 2 8 brtWyv^ASrg- 
tPdt^J:»9, US l«Ig2 4 4fctt*ffil2 5, 4 
5 J: 9 t^&S^M^&cfcU^i^:/ Y*t*y7* so 



^ey (Sb) «r*tfi5K-f-*ri:fcJ:5n««>«*i: 
[0 119] ±E30fco«ttK*3V^Ttt, 

[0 12 0] MfC, ±IB*JS<Z>««fc*3V^Ttt, Ig2<7) 
»H2 2t5it;SlO|i(ESB2 4 l 6 4C0^^^f^ 
yr««2 2b, 2 4 b, 6 4bSrKttS«t5^L 
fcd s , l20BIl2 24fcttil©|»il2 4 f 64 

[0 12 1] jjPxT, ±B*JISO«»l^*3V^Ttt, 
^■2 3fc^«*fca^U*v^»m-J:9«*-r5 

Ttfti^««SrRit*^J: 5fcbTt>J:v\ 

[0 12 2] H{c*yt, ±IEHSE^®^(c*5VNTii, ^ 
t^l2 3(OllO»Ii2 4, 6 4tR#fl(l:K2 
©»M2 2Sr*x.*J:5fcLfcdS, *5B01fi, I20 
»iSlS:4tKLTV>*v>t>(Dfc^A/-ev^S 0 

[0 12 3] m^X^it. ±M&ffi<DmR\z»\,*Xtt:* 

(Mg) fcSWi^yy*.* ( B e) ftlftDtil 

(DpSPFPito&m^&J: 5l:ttt J:< , iri/>- (s 

e) , y/I^—^A (Ge) , XX (Sn) fcSWiflit 

It (S) 4ifott^na!^#fi«S:fflv>5J:5^UTfcJ; 

[0 12 4] ±E*lfi^«8^*D^Tfi. 3§ 

lcDP$^il2 4, 6 4&£UpMS2 6 a, 4 6 a, 6 
6 a £A 1 G a A s ^ B S B ^ J: 9 Ztl^tlM&irZm&lC 
O^T*#ttKRWLfcj&S, InGaPfifi, Al In 
GaPSfliSitfAl InGaAsPiii^aR 
tlf 5 i 5 ^ttltf , 1 1 2 4 , 6 4 

*$£t>*p^l 2 6 a , 4 6 a, 663^^^^^ 
9* f t*/H2 3i©fi*flt«wa« 

hmmi sicwmxz%mE.<D±m&^±% <xzz> 

^^y^Gmioit/y-h • y-^PMCg so^i/j 
[0125] inx.x*fc. ±l53USo^^*5^r«, 



(17) 



2000-349095 



31 

^f*12 0, 4 0, 6 o*mj$rtrz> I I I -VBWfc* 
fc^frSrAflcW^ttlfTRHLfc^, ffico I I I -V 
*fl2#4fc*»** I I lM7cmX'foZ>tf» $ 

A, TVl^^^A, ^y^^Ajoi^^f (b) 

m, tm&xxfv ^frbtezmv ? h<D'j?tj:< t him 
t &^tei&<D i i i -vKft*ft a i t #*^±9«*'ra 

J:5CLtt>J:v\ I I l-vK{b*46*Wff» 

[0 12 6] H^£fc. ±EHlS«>JB«^j3V^Tf±. V 10 
— 3, KK^tii 4*sj:tfy— l 5 
t«*-t-6»»^ov>T*ff tt^«*:*rf TRW Lfc 

[0 12 7] iDx.T^fc. _LIE*160«li»C*5V^Ttt, 
y — *Jf 2 7 a^WKK >J12 8 a £r^Y-*/WI 2 

3 ty-xmmi 3*^« K^yiii 4t^:fc 

V>T^l CDPf^g 2 4, 6 4lZ.ttJ&£ltX*tl j einJ&tii 

2 2K*-effi*S*T«fj«-rsJ: 51-LTfc ±v\, 20 

[0 12 8] SEtC**:, ±EJRl<D*lfc(OJBlBK*5V^T 
AU P S12 6 atJttfpgny^^ hi! 2 6 b Sr-t 

[0 12 9] 

*fij**3 ±t/JKw^> K^-Y y^S:#t5l 1 ^mSJl so 
r <D?g 1 mmMM k V- hMMk com 

en mmmm * w?»fti a# ± tmv 

««)WCJ:5ibfP^*»4:*«i:*fc, ft 1 WtSAUs 

±t*m3Mts! hJi^y- h 

^£{&<-T£r £/^T#S?>T\ «#f*JnaMs «:»!«> 5 40 
[0 13 0] t»*S 9 75MW*S 2 6(OV^ftl^ 



32 

[0131] 111**1 2^m^m2 2<D\^-rn 
mm&mM, k-rz^t&xzzk^o 

[0 13 2] JEK, 1***1 3 75M»*gl 7 0lvf*L 
[0 13 3] *D;LT, »**1 4M1 6<£>^-f*L/6>l 

[0 13 4] 3Em*fc, 7f5tto^^^tr 
±*Lfi, SOTf CDffi££r3 5 nraKTit^ <t 5tCLfc 
COT*. ^ffiS^M2*®M^^^A/TV>rt, ^cffi 

Srffi^-T^ r a*T# 5 £ v> 5 2&*Sr*-T 5 e 
[0 13 5] ^D^LT^fc. W**2 8 7?7^fif 3 7(7) 

y * a* kr—hmmtiomzmi mmmm zwrn-r z> 
iMk, mimmmmk^-bmmk(DWzmimmm 

T% mi^fiUt 5 r i , 

[0 13 6] 3E^*fc, ff**3 8f5Sc^m^±i*I^^ 

te±Wi*v^m*W'JlO«!i*S:»5 r k Z> k IE 

*it«»wOi^r«ixfcfiS*1*ttdS*ft 6ixS C DM 
[ElDi^lffi^lftW] 

[Eii] *&fR<D&i<om»<oj&m\zft&¥m»x*<o 



33 



(18) 



ftffl 2000-3490 

34 



[03] Hllc^Ufc^SH**^^*/^— ^^K« 

[0 4] 0 1 tesufc^frsn-f-^tetts^— hmjzv 

[0 5] 0 1 {-^bfc^^^-^iott^y— h«EEV 
gMS^ >^ * Gm t ^BBff «r*-M*ttB-C*> 

[0 6] Hlfc^Lfc^Nlff^OftfPfcttW-rafca!) 

[0 7] HlK:«Lfc*ii#*^o#«iBiia«r*t-»f 
®0T*fc£ o 

[0 8] miiz7F^tc¥mftmT*m^tzmmmmmm 

[0 9] *«W^»2(0**0^1IB^«S****^0 
«^^^i-SffS0T^^ o 
[010] |9KlWi#|^x^w^K 

[011] 0 9t^L^#ff^<D^/^-/<> K 

[012] B 9 tSLfc****^ ©#K»iaSr*t 
WrffiHT**><5. 

[013] ^«no|B3 0||lfeo»tR(ciKS^«9R^ 

zm-r »f S0 -e fe 6 „ 



[014] il2H/T Lfc¥*#*^o#»iSxaS:* 

[015] J H F E T(7)S)$^f f»f®it^ 

£ 0 

[«F*ORH] 

11, 2 11-JS, 12, 2 12-« 12 a, 
12 b, 1 2 c-MP, 13, 2 1 
4, 2 14-KWyli, 15, 2 15-y-ht 
ffi, 2 0, 4 0, 6 0-*SM, 2 1, 2 2 1-^j/ 
10 :7rJI, 2 2, 2 2 2-l2(Dglf N 2 2 a, 22 c 

-waa:**, 2 2b-^yr«»««, 23, 22 

3-^-y^/US, 2 3a-^rtym«, 2 4, 6 
4, 2 2 4-gl(Z)BSI> 24a, 24c, 64a, 
6 4 c-B5J&£i;««, 2 4 b, 6 4b-^^yr«^ 
isg, 2 5, 4 5, 6 2 6 a, 4 6 a, 6 6 

a, 2 2 6---p§yJi (Ilgtll) , 26b, 4 6 

b, 66b-plny^^hi (Iiffiny^^h 
6) , 2 7a'"y^i, 2 7b-y-X3y^n 

2 8 a ••• K W 2 8b-KW>=^^F 

20 3 1, 32, 33, 34, 51, 52, 53, 5 

4, 55, 56, 71, 72, 73, 74, 7 5-^ 

*ft**JB, 6 4d- P aii^i^ no-ry 

1 2 O-gflMB, 1 3 0-flr»«l3aiHlB, 140 
■"SUMS, 14 4-1A*«», 2 
2 



[01] 



[05] 



27b 




25 




20 ¥*f*J3 




.2Bb K W hS 
-24c Sfittfgtt 

-24b * + 'JTtfttSSS* ^24 3*1 « 
-24a 

-23 y-+*ywa 

-22c KteStSm 

'22b *+U7ttl&3tt ^22 *2©*2£S 
-22a mtStt 



.21 /(,7rl 



*j*2 

^2 




-0.5 



-11 «ts 



0 0.5 0 



(19) 



2000-349095 



[0 2] 



IH4] 



24c zmzsm 

24b *tyr^j« 

^ 24a 

22c K&tfftStt 
22b 4tU7^fii« 





]1 2] 



26b 26a 

pa p?sjji 



24 23 
Ml® ?v** 



22 
8S2<B 



24 



spa 

25 



24a 24b 24c Z 5 56 n 

h > a A A ; A s ,s ,\ ,s io^/ 55 

-54 

--53 



(A) 



[H3] 
24c &&&&& 



26b 26a 




22c SjEtftSB* 





46b 



pB»4Ga ^ J^^ 13 



(B) 



-Ev 



^•^54 



53 

y V 7^7 y ^ > 7-^-7 7^7 



> > > / 




~7~7-22c -| 
±-^-22b L 22 



--ii 



24 23 22 

mi® **** #2© 
a 



» 

I. • 

(20) 



#H2 000-349095 




[H8] 

^-120 sara 




wis 



(21) 



m 2000-349095 



[0 9] 



[mi 4] 



46a 46b 




40 



28b 
28a 
24c") 
24b ^ 24 
24aJ 
23 
22c ^ 
22b I zz 
22b) 



22b *tU7^teM 
22a Sfitt^tf 




46b 46a 45 24 23 22 
P3> p£JS3cM$1<D 7- + *A »2cr 



pM3 b« 
66b 

64a B4b 64c ' 6Ba 




SfiP i U SBb mm 

\ ) 66a 65 

> s i <'ii/ j 



65 



N V S 



(B) 



J_ s / / / / / y / > y > d - 7 3 
v> > > > > > > >^v>>^ y2 



y v v v v y v y v y v v \ _ T i 

X V V x \ K 



' / / / / 




22a 



- -21 




(22) 



tm 2000-349095 



24c -mmitm 




P9 pSJS*E®fl|1<o i2© 



[013] 




^MtPD°p;ii[i:^tp p ajii6TS 7 #35-^- y~ 



(23) 



2000-349095 



F^ — 5F102 FA01 FA03 GB01 GC01 GD04 

GJ05 GK05 GL04 GM06 GM07 
GN05 GQ03 GR09 GS02 GT03 
GV08 HC01 HC05 

5J091 AA04 AA41 CA21 CA36 FA16 
KA16 KA32 KA44 KA53 QA02 
SA14 TA01 TA02 

5K067 AA42 BB04 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record. 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



Ud BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE (S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




